§ I. Introduction
A few years ago Geroch developed a formalism, which enables the empty-space Einstein-equations with one Killing-vector to be written as equations in a 3-dimensional manifold.') It has been pointed out"J that one can regard the equations emerging from the Geroch formalism as equations not for a 4-manifold but for a 3-manifold with two nonmetric interacting scalar-fields in it. Adopting this point of view one may ask what kind of fields one obtains when applying an analogous formalism to a 5-space with one Killing-vector. The idea behind this work is not, to derive some kind of 5-dimensional unified theory of electromagnetism and gravitation but simply to investigate what kind of fields must act in a 4-space, that the field-equations are equivalent to an empty 5-space with one Killing-vector.
In order to make this paper self-contained, we shall review some of the formulae and definitions of Ref. There is a one-to-one correspondence between tensors In M and tensors in 
We shall call tensors on c5it, which satisfy (3) as being " on .L~J".
In particular we have the metric on Jl.f given by
and the Levi-Civita-tensor
Note, that if a tensor satisfies the last of Eqs. (3), its projection by h/:=o/-A-1 t;at;P satisfies (3).
The covariant derivative on M is for any tensor-field Tt::·-p on Jl.f defined by
This can be shown to satisfy all the conditions for a derivative-operator on a manifold with metric.
It should be noted that for hap having signature ( + + +-) one may start with (Jap of the signature chosen here or the signature ( + + +--) and employ a time like Killing-vector t; a·
The Riemann-tensor of M is given by 
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Finally one obtains by contracting (7) once and again using (8) and (9) Suppose now, that In 5'rt the empty-space Einstein-equations hold, i.e.,
Then the basic equations (10) ~ (13) take the forms
By a suitable conformal transformation passing to a conformal manifold M, one can get rid of the second derivative of A in the expression for the Ricci tensor. One may, by the way, observe that the equations for Wae are conformally invariant. 
As the Lie derivative of a tangent-vector 'to a geodesic, which is assumed here to be given by some Hamilton-Jacobi action, with respect to a Killing-vector vanishes, the vector (20)
(k = uau") is a unit-vector on M. Propagating this vector along its own trajectories in JI,J we find using (5) and (8) (21) for e=O is the same as in that paper.
Still the Lagrangian (18) has, besides the usual gravitational Lagrangian R, a strange form. The second term looks like a Maxwell-Langrangi an with a coupling given by a massless scalar-field.
Geodesics in 5!1, are geodesics in M if they are null and orthogonal to the Killing-vector in 5!1,. Otherwise the particle mass is a function of l, it couples with the "charge" e to the co-field and, strangely enough, with e 2 to the gradient of l where moreover some force-term proportional to the square of the velocity appears.
